Introduction
For the past few years, many companies have investigated potential of radio frequency identification (RFID) technologies by conducting pilot project. Whereas successful cases were reported for supply chains, companies experienced under-achievement of their target on return on investment (ROI) due to various reasons. First of all, RFID hardware itself would be limited in satisfying functionality and performance of user requirements. The RFID hardware has been mature because RFID vendors have made a lot of effort to develop more robust RFID tags and readers. Except for harsh manufacturing environment, RFID hardware can be satisfactorily implemented right through RF design and calibration. Second, RFID would have been applied to inappropriate applications. In order to take a competitive advantage, some companies rushed to implement the RFID by selecting improper applications. The RFID is effective in an environment where materials, work-in-process and finished products are moving dynamically. Third, no sufficient planning and analysis would have been conducted as to the use of RFID data, the impact of RFID on other business processes and the connectivity to related information systems. This can lessen business benefits of the RFID capability.
An RFID pilot project could be unsuccessful when it merely focuses on the RFID implementation and is interested in collecting data more quickly. A real challenge is to achieve a reasonable ROI from the RFID implementation. A comprehensive understanding of the business processes the RFID is applied to is key to the success of the RFID project. This requires figuring out the right decision factors of the business processes where monitoring movement flow of an object in near real-time is important and how the business processes could be changed to improve performance using the RFID.
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This chapter presents an approach to maximize the ROI of an RFID implementation using an RFID-enabled decision-making framework for finished vehicle delivery at an assembly plant from production release to shipment to dealers. The decision-making framework is based on a market-based multi-agent computational architecture that can take into account real-time data from the RFID, and the capability of the framework is validated using simulation.
Finished vehicles are moved from assembly plants to their adjacent shipping yards and then they are shipped to distribution centres or held until being ready for shipment to dealers. An automotive company in North America has numerous assembly plants and vehicle distribution centres where the vehicles reside for a few days for shipment mix and consolidation. The amount of time each vehicle stays at these facilities constitutes a big portion of the total lead time, and decreasing this time is crucial to achieve the lead-time reduction. In addition, the visibility of all the vehicles along the delivery chain can provide the customers with more reliable delivery dates as well as better order status.
This chapter is organized as follows. The second section briefly explains the general aspects of RFID and wireless technology. Then, the issues and problems in current delivery chain and the potential of wireless tracking are discussed in the third section. Next, the fourth section presents a solution approach consisting of five steps, which includes the details of a simulator emulating the real shipment yard environment and a dynamic optimization methodology using market-based algorithms with a multi-agent computational architecture. The fifth section provides numerical results obtained by simulation experiments. Finally, conclusions are given in the last section.
RFID and wireless technology in general
Radio frequency identification (RFID), one of the wireless technologies, has enlarged its application domain. Wal-Mart Stores Inc. and the US Department of Defense are drivers from retail and government side respectively. Since the 1980s, the automotive industry, an early adopter, has used RFID in manufacturing environments. EPCglobal consortium, transferred from the Auto-ID Center, proposed the EPCglobal Network that uses passive RF tagbased systems to construct the 'internet of things' by tagging objects. The RFID of products, the ability to identify a product or a part without physical handling, is becoming a basis for new supply chain management solutions (Karkkainen and Holmstrom 2002) .
The RFID, leveraged with other wireless technologies like wireless local area network (WLAN), has been used for tracking assets. The RFID can enable obtaining higher granularity and visibility of supply chain operations. It can also improve data accuracy by tracking the events to item level. Once an item has an RF identification, seamless item tracking is possible from any tier
